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V(IV) acetate was prepared by the reduction of
uranyl chloride with zinc amalgam and acetic acid+,
8-Hydroxyquinoline (BD H), 8-hydrox y-7 -iodoqui no-
line-5-sulphonic acid (Riedel), quinaldinic acid (Fluka
AG) and pyridine 2,6-dicarboxylic acid (Fluka) were
used as such. Ethanol was purified and dried by
usual methods.
Tet1'akis(8-quinolinolato)U(IV) (chelate-I) - Quino-
lin-8-o1 (0·86 g) and V(IV) acetate (0·69 g) were
mixed in ethanol (40 rnl). Immediately greenish-
yellow complex separated out which was filtered,
washed with ethanol and dried under vacuum
(Found: V, 29·07; C, 52·31; H, 3'31; N, 6·63. Reqd
V, 29·24: C, 53·07; H, 2·95; N, 6·88%); !LefJ = 2·57
BM.
Bis (7-iodo- 5-sulphonic acid-8-quinolinolato )oxoMa-
nium(IV) (chelate-II) - U(IV) acetate (0·41 g) and
8-hydroxy-7-iodoquinoline-5-sulphonic acid (1·22 g)
were refluxed in water (50 rnl) for 1 hr and the re- References
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All these chelates are quite stable at room
temperature, are very slowly oxidized by air and
do not melt up to 250° but decompose at higher,
temperatures. On heating they start decomposing
and lose weight continuously till they are converted
to V30S at about 600°. Chelat es (III) and (IV) are
insoluble in most of the organic solvents. However,
chelates (I) and (II) are sparingly soluble in ethanol
and water giving pale yellow and red solutions
respectively.
In chelate (I) the absence of IR bands (positions
in cm+) in the region 1060-850 is an evidence for
for the absence of O-U-O multiple bonds-. The
strong bands at 1028, 942, 910 and 857 in chelate
(II) indicate the presence of V02+ (ref. 5). Strong
bands in the region 600-400 in complexes (I) to (IV)
indicate the presence of strong U-N and U-O bonds",
The bands at 1620, 1580 and 1S35 in quinaldinic acid
shift to higher frequencies indicating coordination
of the ligand through carboxylic group'. In the
chelate (III) the bands at 1555 (vas OCO) and 1420,
1280 (vs OCO) indicate the presence of acetate group".
The band at 1685 in pyridine-2,6-dicarboxylic acid
shifts to 1650 in the complex indicating coordination
through carboxylic group. The band at 1560 shifts
to 1580 which conforms to coordination from nitro-
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gen of the ring. The bands at 1580, 1520 (vas OCO)
and 1300, 1218 (vs OCO) in the chelate (IV) may
also be due to the presence of the acetate group6.
The strong intensity of reflectance spectral bands
of chelates (I) to (IV) indicates that the complexes
lack a centre of symmetry and electronic transitions
are not laporate-forbidden, The reflectance spectra
of these chelates resemble the spectra of U(IV) com-
pounds in which uranium is eight coordinated S,9.
The fLeff values of 2·57 and 3·06 BM for chelates
(I) an:l (IV) are comparable to those reported by
other workers=P. where U(IV) is probably eight
coordinated. Very low magnetic moments of 1·77
and 2·00 B. M. for chelat es (II) and (III) respectively
may be attributed to strong metal-metal interaction,
probably due to magnetic exchange involving oxygen
bridging.
Complexes of Ge(IV) & Sn(IV) Chlorides with
N-Salicyloylhydrazine, N-Acetyl-N' -salicyloyl-
hydrazine & N-Benzoyl-N'-salicyloylhydrazine
R. C. AGGARWAL& R. B. S. YADAV
Depart me, t of Chemistry, Bauaras Hindu University
Varan asi 221005
Received 17 December 1974; accepted 27 July 1975
Ge(IV) chloride forms 1: 2 (metal: li~and) adducts
with N-salicyloylhydrazine (SH), N-acetyl-N-salicYI-
oylhydrazine (ASH) and N-benzoYI-N'-salicyloyl-
hydrazine (BSH) while Sn(IV) chloride yields 1: 1
adducts with ASH and BSH and 1: 1 as well as 1 : 2
ad ducts with SH. Infrared spectral studies in the
re~ion 4000-200 em'? have been used to determine the
bonding sites in these compounds. Molar conductance
in nitrobenzene shows the compounds to be non-
eletrolytes.
C0:;\IPLEXES of a number of acylhydrazines have
been reported with different metal ionsl-4 and
Lewis acids", However, the coordination com-
pounds of N-salicyloylhydrazine (SH), N-acetyl-N-
salicyloylhydrazine (ASH) and N-benzoyl-N-sali-
NOTES
cyloylhydrazine (BSH) with the Lewis acids have
not been reported. The synthesis and character-
izati~n of ~he complexes of Ge(IV) and Sn(IV)
chlorides with SH, ASH and BSH are described in
this note.
SnCl4 (LR grade) was distilled over phosphorous
pentoxide before use. GeC14 (Schuchardt) was used
as such. SH was prepared as described by Struve
and Randenhausen" while ASH and BSH were pre-
pared by acetylation and benzoylation respectively
of SH and recrystallized from ethanol (m.p.: ASH,
183°C; BSH, 253°). All the solvents were made
anhydrous before use.
Ge(IV) and Sn(IV) compounds except SnC14.2SH
were prepared by adding finely powdered ligand
(10 mmoles) to the chloroform solution of SnC141
GeCl4 (15 mmoles) and refluxing the suspension for
serveral hours with occasional stirring. in the case
of compounds formed with deprotonation of lizands
refluxing was continued till the evolution of HCI
s~opped. SnC14.2SH was prepared by mixing solu-
tions of S!l(IV) chloride (10 mmoles) and SH (20
m~oles) III tetrahydrofuran and refluxing the
mixture for 1 hr. On allowing the reaction mixture
to stand overnight, most of the unreacted ligand
crystallized out and was filtered. The adduct was
precipitated by the addition of petroleum ether to
the filtrate. The compounds were filtered washed
with chloroform, pet. ether and dried in vacuo
Precautions were taken to exclude moisture durinz
the preparation of the compounds. 0
Germanium was estimated by the method of Abel?
Tin,. chlorine and nitrogen were estimated as reported
earlier", Physico-chemical studies were also carried
out as described earlier", The analytical data are
given in Table 1. Molar conductance values of the
complexes are less than 6 ohrrr? ern- molev indicatinz. . 0
non-ionic nature of the compounds.
The compositions of Sn(IV) chloride adducts with
SH, ASH and BSH, deduced by elemental analyses,
were confirmed by conductometric titrations of 20
ml THF solution of the ligand (MI25) against Sn(IV)
chloride solution (MI50) in the same solvent.
In the IR spectra* (CHaCN) the 3320, 3420 and
3~80 bands of SH, ASH and BSH respectively as-
signed to h~drogen bonded phenolic OH group
remain practically unchanged in the spectra of the
complexes GeC12(SH-H)2' SnCl4.2SH, SnCl",.ASH,
SnCl",.BSH and GeC12(ASH-H)2 and the band due
to this mode dis<;Lppearsi~ GeCI2~BSH-H)2indicating
~hat the phenolic group IS not involved in bonding
III the former complexes but takes part in coordi-
nation in the latter complex.
The \I(N-H) band at 3320 (overlaps with
hydrogen bonded \lOH for SH) in the spectra of the
three Iigands remains unchanged in the BSH
complexes but suffers a negative shift in the
spectra of SH and ASH complexes. This indicates
that >N-H group(s) are involved in bonding in SH
and ASH complexes but not in those of BSH.
The \/(C=O) band at 1648 in spectrum of SH
shift~ to the l~wer frequency side in SnC14.SH and
remains practically unaltered in SnCI4.2SH and
*IR data in cm".
TABLE 1- ANALYTICALDATA OF THE COMPLEXES
Complex Found (calc.), %m.p.
(OC)
Metal CI N
GeCl. (SH-Hh >250 16·1 15-6 12'2
SnCl~.SH
(16'3) (16'0) (12-6)
>170 29'0 34·0 6·4
SnCI4·2SH
(28-6) (3404) (6'8)
190 20·5 25·1 9·7
GeCI.(ASH -H).
(20'9) (25'2) (9'9)
>250 13-0 12-8 10'2
SnCl4·ASH
(13-4) (13-2) (10'5)
215 28'6 30·9 6·3
GeCl.(BSH -HJ.
(29'3) (31'1 ) (6'15)
>250 10·6 10'5 8·22
SnCI4·BSH
(11·1) (10'8) (8'52)
245 23·4 27·3 5'1
(22'9) (27'5) (5-4)
~eC12(SH~H)2 in~icat~ng that the C=O group is
involved III bonding III the former but not in the
latter complexes. Bands at 1690 and 1722 in the
spectru.m of BSH assigned to \I(C=O) of benzoyl
and salicyloyl groups of the ligand shift to the lower
frequency side in the complexes indicating involve-
ment of carbonyl groups in coordination. The bands
at 1715 and 1660 in the spectrum of ASH have been
assigne~ to the acetyl and salicyloyl >C=O groups
res~e~hv~ly. The former band appears at the same
position III SnC~4.ASH. indicating that the acetyl
carbonyl grou;p IS not .Illvolved in bonding in this
complex. ThIS band disappears in GeC12(ASH-H)
s~ggesti~g t.he elimination of this group probably
VIa -enolization, The \/c=o band at 1660 in the
spectrum of ASH undergoes a negative shift in its
complexes indicating the involvement of the salicy-
loyl >C=O group in coordination.
The bands at 367-340 and 325-315 assigned to
v(Ge-~l) (ref. 9,10) and v(Sn-CI) (ref. 10-12) modes
respectively are indicative of the octahedral geometry
for these complexes. The presence of v(Ge-O)
v(Ge+-O) (ref. 13), \/(Sn-O) (ref. 11), v(Ge-N) and
v(Sn-N) (ref. 10, 12) in the regions 530-524, 455,
432-416, 300-290. and 235-220. respectively support
the above mentioned conclusions drawn regarding
the bonding sites.
The authors are thankful to the Head, Chemistry
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N-Sallcoylhydrazine (SH) and N,N' -disalicoylhydra-
ztne (DSH) complexes of. the types M(SH-Hh; M3
(DSH-1HMOH). and Ni(DSH-1H) (OH). where M =
Cu(I1), Ni(II), Co(II), Fe(II) or Mn(II) and M' =Cu(II),
Co(II), Fe(Il) or Mn(II), have been isolated and charac-
terized on the basis of analytical, infrared and electro-
nic spectral and magnetic moment data. Cu(II)-SH
and Cu(II)-DSH complexes are planar, Ni(II)-DSH
complex has a mixed planar-octahedral geometry and
Ni(II)-SH, Co(II)-SH and Co(U)-DSH complexes are
octahedral. Phenolic -OH aroups of SH or DSH are
involved in chelation.
IN continuation of our earlier work- on thecomplexes of N-acyl-N' -salicoylhydrazines, the
complexes of Nvsalicoylhydrazine (HO.C6H4CO.NH
NH2, SH)" and N,N'-disalicoylhydrazine (HO.C6H4
CO.NHNHCO.CeH4.OH, DSH) with some bivalent
metal ions have been prepared. Both SH and DSH
can act as multidentate ligands in view of keto-enol
equilibria I?IT and III~IV re~pectively.
.SH has been shown to coordinate through (=0
and NH2 groups in some transition metal complexes2:3
but in a solution study of the Mn(II) complexs, It
has been shown to act as a chelating ligand involving
phenolic (-OH) group as well.
. Metal salts of LR grade (BDH) were used for the
preparation of the complexes.' The ligands were
prepared by the reaction of methyl salicylate' and
hydrazine hydrates. SH was crystallized from hot
ethanol, m.p. 144°. DSH was found to be sparingly
soluble in ethanol. It was, therefore, thoroughly
washed with ethanol to free from the unreacted
components; m. p: 302°.
SH and DSH were dissolved in liquor ammonia
and the solutions were made neutral with dil, HCI. A
turbidity appeared in the case 'of DSH. It was
filtered and the fi.ltrate used for the preparation of
the complexes .. Aqueous solutions of metal salts were
added to the ligand solutions in 1:4 (metal-SH)
and 1: 2 (metal-DSH) molar ratios. The precipitated





complexes were filtered, washed with water and hot
dilute ethanol and dried in a desiccator.
Metals in the complexes were estimated by
standard procedure= after destroying the organic
moiety by a mixture of HNOs and H~l. ~m~as
estimated volumetrically by hydrolysing It With
HCl and titrating the liberated N2H4 by RI03 (ref.
6). Hydrolysis of DSH was very slow and t~eref?re
it was regained from the complexes by warming with
dil. HCl, filtering, washing with water and estimating
it as such gravimetrically. Nitrogen was estimated
by microanalysis using a Coleman nitrogen analyser.
Infrared (KBr) and electronic spectra (nujol) were
recorded on Perkiri-Elmer337 and Cary-14 model .-
spectrophotometers respectively. Magnetic measu-
rements were made on a Faraday type of balance
using Hg[Co(NCS)4J as the calibrant. The analy-
tical data and some general characteristics of the
complexes are given in Table 1.
In spite of the higher metal-ligand molar ratios
used for the prepara+ion of the complexes, the analy-
tical results show that SH forms 1 :2 (metal-SH)
complexes with Cu(II), Ni(II), Co(lI), Fe(lI) and
Mn(II). DSH, however, forms 2:1 complex with
Ni(II) and 1'5:1 (metal-DSH) complexes with Cu(II) ,
Co(II), Fe(II) and Mn(II). This variation in stoichi-
ometry of DSH complexes may be due to inflexibility
of the ligand having bulky salicoyl groups on either
side .of -NHNH - group. The complexes are insoluble
in water or common organic solvents and decompose
above 200-250° without melting indicating their
ionic or polymeric nature in solid state".
Visible spectra of Cu(II) complexes of SH and
DSH show bands at 600 and 585 nm respectively
corresponding to the transition 2T2g.(;-2Eg• The
colours and position of the above bands are in
agreement with those generally observed for planar
Cu(II) complexess. Octahedral Ni(II) complexes
show three bands around 375,' 600 and 1000 nm
respectively corresponding to the transitions2Allg
-+3T2g(P), 3A2g-+3T1g(F) and 2A2g-+T2g(F). In the
present case, the band around 375 nm is masked
by a charge-transfer band. The other two bands
at 625 and 975 nm in Ni(II)-SH complex correspond
to' octahedral stereochemistry. Ni(II)-DSH complex
also shows two bands at 495 and 925 nm, but these
do not correspond.to the three spin-allowed bands
observed in the 6-coordinated9 or 5-coordinatedlO
Ni(II) complexes. While the colour 0+ the complex
and position of the band at 495 nm are fairly close
to those observed for planar complexest- of Ni(II),
